<]9)B*SMMW (J P) 02) & ffl |^ & $g (A) ODftffittfffiM* 

#^2000 -357820 
(P2000- 357820 A) 

(43)&B6B ¥f£l2*f-12;?26B (2000. 12.26) 



(5l)Inta.' 

H 0 1 L 33/00 

C 2 3 C 16/34 

H0 1L 21/205 

HOIS 5/323 



F I 

HO 1L 33/00 

C2 3C 16/34 

HOI L 21/205 
HOIS 5/323 



C 4K030 
5F04 1 
5F0 A 5 
5F 0 7 3 



g8^tf)#ll OL (£ 6 H) 



(21)ffigJ## 


ftB5¥ll-I6798$ 


<71)ffiHA 


000005016 










(22)tfi®B 


^11¥6^15B(1999.6.15) 




m^l5BmK@M 1 T§ 4 S 1 ^ 






(72)^§qW 
























(72)RW# 
























(74)ftS A 


100079119 



















(54) [&WO)%m 2{£XVVI>&?mit9&t*ttV*<onmij& 



(57) [Sft] 

*tf>Ert£*SUEiS#U:aift Loot > Y—'fWkJi V 




1 

lim&l) *Vi&BL(t¥*tiM (MOCVD) it\z£ 
ESftlClttt Loot > K— y * ATife/g 

So 

[!S#Jg4] BUSE^^fi^Sli, 5xi0"*><b5xi0 
" (l/cm 5 ) ^^W^^^Dr<ir?r^m^-f 6S§*^3 

li, t t>¥J£J£$T0.3/im^±T-foar 

(1**9 7 ) y77»H LTaft**W# 

(Al.Ga.-J ,,In,N (OSx^K OSygl) £Sfc_bK 

fUBi, JftSfia$ixTv^rfc«r«»i-**5Sffc^y^ 
xio" (I/cm 5 ) wfEHTStK: 

to 0 0 1 J 



(2) 2000-357820 

2 

(0 0 0 2 j 

[&£<0&ffiJ MitXVtJ* (GaN) XMtt^ffiV^G 
aN^^iS^^fc^^ii, 300~500ncrftgftf)i£&igtlC:te^ 

W«£JR<b«UljSfta: (WT, MO 

tt£^b£^^briUg£?7oT, ft45fb-fr»*U< 
GaN'^gfr^ft^Ttt. R^©iaS^900^1100'C 

KSS^tT, jJKfl#;*icMJ 7 a (WT, tm 

G^^-r^o ) , h'J^W;H-^i (£IT\ TMAt 
f*1"6. ) 0>*o£*r»&JR-*\ 7>*^7 (NHj) 
£^1:, ^tt, S(fi£fltf>±l:: (A3,Ga,.,) ...In, 
N (OgxgU Ogygl) <7>$D#GaN&<k£&2£i$ft;0mi£ 

20 (0 0 0 3) ii6T, ^feKfeSt^Ogft^tett, To 
fc, 3E3M*tt**{b£-£a<OTfca. *»*»Sjril«sflfc 

tf> te^£&^&B B B tfi£tf>igv\ 

i^B B B Jlico^<!rf6li:-C^iri^* LV\ GaN*¥W 
ftBfcJK^Tibftli, GaN&£ B B B £g£K{££§-f S r «t 
30 i«fftU\ L^U/j^s StgfcMT^ 5 

V, matt, I^CGa^t>/,c6t{b^y !7-k (GaAs) 
(OMOCVDiPCOf&Sli, 900-ll00 t CTfcoT, r^^H 

40 [o o o 4 ] :©tt^fio^7^ y h&t&fa-tZX 
7^rmmo\±\at. mtr^^^o^ (ain) 

liGaN*> b^5(6ifi^< ^ 7 7 J8l02#Sa$n5 o (Srfi^< ^ 
77@1 02li. MOCVDfcfcipOi&fc ^400-600t: ICtHSf L 

XVDS^>^£Or&®li, 900-1 lOO'CtcJbif bHT, (A). 
50 Ga,.,) ..Jn.N (Ogxgl, Ogy^l) 



(3) 

3 

iCtSStC, GaMTife@103. nS¥£teJgl04, nS^7 
* KJ8I05, S14J1106, pg*7?KJSl07. p^=>y 

[0 0 0 5] <b~6T\ {6fi/<y 7 7^102O±(Ci€IH 
$niCaNT^@103^^^GaN)fS B a a ^li, ftlC (1 -1 

£LT£&U iSfc&coj&gffili (1 -10 1) mti>? 

— wgmmxhz (ooo 1) ffiti^mzftZ), (o 

0 0 1) ElciiJitLfcGa^^li, ^^©Sr-^^'i-- 
ya>LT (1 -1 0 1) 9 (0 0 

0 1) ®<£>/&&i£gl;t, (l -l 0 1) m<DrfL&'&&ktt 
&LT##l^i§<, (0 0 0 1) ffico^gBHt 

[0 0 0 6J frfrb=&Kttf&&frh-$:ji&f$.%^<D 

<0&&m^ttmLTmQ'ti>tz*>, ^bixfcGaNTifeJgl 
[ 0 0 0 7 J Jgic, ^j£;^*^GE?I&lCi8ii^£^ 

&i-$ 0 «fcoT, ^bn/cGaNT«!l®]03^JTige^S5S 
II, 0 2&LF[213lC^i- < t 

m±<o^i$t>m^^tz^{^^LtcU^\zn, (1 -1 0 

1) ®T«l£2;h,S*£^fc*;y H03ari5£i:£l\ tfy 
M03ali % -t^)rteiJ^0f^^*5flr»»C<c6fc*, 

ttPI££K-t\ M04a££i;$<Z)-C*>5 (E)3# 
(0 0 0 8] 

[0 0 0 9] 50 



^2 00 0-3 5 7 8 2 0 

4 

§ (MOCYD) SICfcoT. «ifi/<y77lB«r^LT2<t 
(Al.Ga,.,) h,Iji t N (O^x^L O^y^l) & 

o 7 > K - y g<b # 9 <7 A TIM £ + 4 T ilk MB^L 

[0 0 l 0] $tz. *%W\Z£Z>m<t# } J ^A^^ft 
*5fc3K*tt, M^^ri^LTUb^^ (Al 
.Ga,.,) ,.,In T N (Ogx^K O^ygl) £££_LlCfS/g 
LfcffiTfcot, mi2i5ia^y77»±Jc:/Tife® 

[001 1 ] 

kx, %%te{iL&&£mcz km^ y GaKTmmomz 

*5V>T, &m#X&®f*\ZlV7tm&$?Ll£Z>Z kX\ Ga 
NTifeJgW (0 0 0 1) mzZmistzGaJB*^-! f'ls- 
i/a^&m&ZtlXZ&Ktotfi&tim&Zii* GaNTift 

[0 0 12] 

JbIC (Al.Ga,.,) w ln,N (O^x^K O^y^l) ft^ 

6. -^77^ Tgffil -hKli, AlN^GaNS?*>fcfc6&iS 

/<->77@2^ l •f7 7^7&ttSL\<o^Rfmk^a\z 
K$frT^5. t6ffl^y7 7ig2 0Jblwii 4 T>K-y 
GaN^fefcSGaNTi&JS 3#g££4xT^S e GaNTifc® 3 

T'L^lSi-GaNS^ ^ESiXT^T, GaNTifc/g 3<^)g® 
i:M$iifcf3/ h3a*i^^t$HT^5 e ^fc. 05 
Si-GaN^4(7>g®IC{i < h3a<t fct8 

LT7<t $C0/h^^t*5/ h4a^^C^5 0 

SilC^KWpWStflO&VnfflSfflUfinSriEUr^ 

[0 0 13] KAT, **Wlc^6!£ft»**ff«3t* : ?- 
oKit^jticov>Ti3>'<6o f77^7Stgl ^rMOCVD 
tft&jpWlZWM L. 1050 , COia«lCi3V>T300TorrO 



(4) 



tfBf] 2000-357 820 



-*7 7<<7g:mi<Ofe&t)K 400t;U:£ 

(oo i 4] m^x. &®MnThzm i k-m$:f&$:ip 

ftK£AlT, 400*CT-£££-£T, AIM* bti 4(6ffi/< 

a<0^«r^rtlci5Ufc**T'*prtOff/)«r760±200Torr 
<Ois!S, W^L<ii600Torr{C^Ei-6o (3B*K, 5tS 

[0 0 1 5 J TMG&jtprtlciHALT, GaNTJfeJB 3 fcfiHJI 
GaNTifeJg3li, ¥S±lC-«ICfifefii"6 £ fc£ 
UfcB#©fi£BIP#Bg(cJ:oTBIIf*s$«i9$ix6c GaNTlfe 
@ 3 ¥i^0. 3/im^/^o/-c^x ^ttfc K— 

htUT^^->7>' (£*T, Me-SiH,ir^i-6o ) * 
tpfiUHlxT, Si-CaNJg4 £*4M»$-£*o ro^, *p 
rtOHe-SiHj^^&li, if?££ft*:Si-GaN/l4 ^lifcV* 
TSiMtflxiO" (1/cm 3 ) fc*6J:5lw««i"a. Si 
-GaNg4 0>J?$li, 2^mT-fc6 e r<0±t£, n^¥$ft 

8, pga^** hS9£IG&f*I!ILTGaN&¥3*«:* 

[0 0 161 Si-GaNJ§4l2, IV&tgS??, ffJx_tfGe 

^^tj-GaN^T-^oT t>iV> 0 Ge<0 K— t'^lwtlMe-Si 
H.ORb'Plcy/U-W (GeH<) tfttfflSftfta. ttt&flfl 
t LT, GaNTifeS3^^$0^^^ iG aN^¥^^% 
7fclf?^2WSi-CaN/§4 *<0SiS£<7>*asgfc£GaN£* 
ar<*«#3f*fcS>H$f&£U *£Elci;6GaN&¥£tt 

[001 7 ] D 6 IC^-f J: p IC, BiiflEftOS**, Ga 
NTJfta3©l¥$dsq2l!&0.3*iB*-Clift»JC»'>L, ¥ 
i$0.3//m££;t6<!:, -tO«'>^lit|^*^^-5, w r 
T, GaNTlfiS 3cO0$$r¥^O. 3»tnk Ltzk %Ote<iL 
2X10* (l/crf) Vhi>t>'\ GaNTife/g3£*i£ 

(l/crf) Wi-4>*-?i**Sa*«rtfcei-5fc, ^5fS 

[0 0 18] B7IC*-fJ; Jfc, t'y h GaN 
TlfiS3^i?$d55|ZJ^o.3|imOS^|w*3V>Tat>(ft< 
5o 0*L#V^\ GaNTi&J§3tf>/?£^2. 0/im£g;t 

fcV\ @8tw7j%-f J: Si-GaNJg 4 £GaNTifcJ3 3 J: 
I^BjtKLfcSIC, Si-GaN@4±(C^6 f y Ma<Z>££ 
I*, Si-GaNJ§4 ^(OSi &g#5X lO"^ <b5 X 10" (l/cro * 



* 5 ) <Drmi^^r&i>&<kt> 0 -tbhh, 

ft f y Y 3atfSi -GaNJg 4 Ic <t o T ¥*Hfc $ ft Z> CO T h 
6 e ;:-C, GaNT16B3<0J53fc¥i$K>. 3 /lint LT 4 S 
i^aflj^^SiSg^XlO'V^e^xiO' (l/cm : ) <D 
r 0 n*^c:^-&/ci:#(omiil5f5ASSiii-2xio» (i/c 
m 5 ) -CfcoTliff-fc-Cfcofco 
[0 0 1 9 J *%W\z£Z>'£<t%>¥#fc5i%% : 1'tt. 

lC*3^-tfcftTWc. 
10 [0 0 2 0) 

l«9303blU *«HfcJ:ft,tf 4 GaNS^I»fl:*3t*^ 

«0¥7»£«M$T*6fc*, ftfcftfcGaN£*yfftt63fc 
[ElffitOfffim^lttW] 

IS i ] tt*08<M¥Wtt%S?0«tt*ffi£ti 

[0 2] GaNTifiJ8*T£riU£ Lfcg(£G0«ti££iSS: 
20 WJ^tttJrffi@Tfc5 e 

[03] Si-GaNJB*T«r^WLfcS1gom^«rm^ 

[@4] ^Rwiwiaa^^wftR^^offlii^ 

[05] 5ME^KJ£Si^aN/g£T£/£^L*:g}fiO 

[06] GaNTlfe@<OJ? $ t Kii«s&Sft * <o IM £ 

[0 7] GaNTitWS<0ff3 £t*s/ h&K*tf)RHS«:* 
30 L/:/77Tfci e 

[0 8] Si-^aNSO^OSiaff tSi-GaNJg<7>«B{-» 

1 , 101 -7 77-17&®. 

2, 102 7 7 JB 

3, 103 GaNTifeB 

3a, 4a, 103a, 104a t'y h 

4 Si -GaN® 

5, 104 nfif9M 

40 6 , 105 n£?7y KJS 

7 S 106 fcte/g 

8, 107 pmtyv vm 

9, 108 pS^^ h® 

10, 109 p^jm^ 
IK 110 n{R3m& 



(5) 



^2 000- 3 5 7 8 2 0 



(01) [03] 




[B4] [05] 




0.0 0.6 1.0 1.5 2.0 IO ' o'o Q.S To Zs Z 



(6) 



#ra 2000-357820 



08] 




10" 10" 

Si Aft (1/c« s ) 



7DyK-^« 



4K030 AA11 BA02 BA08 BAH BA38 

DA02 LA 14 
5F041 AA40 CA34 CA40 CA48 CA49 

CA57 CA58 CA65 
5F045 AA04 AB14 AB18 AC19 ADM 

AE25 AE29 AF04 BBll CA09 

DA53 DA61 
5F073 CA17 CB05 CB07 CB19 DA05 

EA07 EA24 



